This research employs the Theory of Planned Behavior in an attempt to identify the factors that exert an influence on the entrepreneurial intentions of undergraduate students. The authors hope to contribute to understanding the process of entrepreneurial intentions in engineering students in the context of a developing country, taking as an example engineering students in the city of Medellín.
Introduction
In recent decades the study of business creation processes has become an increasingly important research area in the field of business and management (Cefis and Marsili, 2011; Pulgarin and Cardona, 2016) . The first stage in this process involves the formation of intentions (Lee et al., 2011) . Accordingly, the academic literature has extensively researched the area of entrepreneurial intentions (Liñán et al., 2013; Fayolle and Liñán, 2014) , as it provides the best explanation of the processes involved in identifying opportunities and developing entrepreneurship (Sánchez, 2011; Mejía Ordoñez et al. 2017) .
Entrepreneurial intentionality may be defined as a state of mind that focuses the attention of individuals on meeting a specific objective and that has some influence on the actions an individual will take to achieve the desired result, in this case, the creation of a company or business (Prodan and Drnovsek, 2010) . In this regard, researchers have proposed several models of entrepreneurial intention that have helped identify the relevant determinant factors (Küttim et al., 2014) .
The principal approaches that have served as a guide to the proper understanding of the development of entrepreneurial intentions are: the Implementing Entrepreneurial Ideas Model (Bird, 1988) , the Model of Entrepreneurial Intention (Segal et al., 2005) , the Entrepreneurial Event Model (Shapero and Sokol, 1982) and the Theory of Planned Behavior, or TPB (Ajzen, 1991) . There is sufficient empirical evidence to support the applicability of the last two models (Krueger et al., 2000; Liñán and Fayolle, 2015) , as they have identified the basic cognitive elements that precede intention and have been solidly tested and validated in the recent literature (Zhang et al., 2014) .
The versatility and robustness of models that focus on intentions permit a better understanding of the nature of intentional behavior (Moreno-Agudelo and , helping to explain the reasons why many entrepreneurs decide to start a business (Krueger and Carsrud, 1993) . Despite being conceptually different, these models have similar explanatory power (Botsaris and Vamvaka, 2012) .
Various studies have contributed to the dissemination and application of entrepreneurial intention models, confirming their applicability in different contexts (Liñán and Chen, 2009 ). On this point, it is important to note that although it has not been possible to articulate a single model of entrepreneurial intention, compatibility has been shown between several of those that exist (Krueger et al., 2000) . As a result, the topic is now recognized as a focus of analysis in entrepreneurial intention models.
The Entrepreneurial Event Model (Shapero and Sokol, 1982) and TPB (Ajzen, 1991) are conceptually different, the latter being the approach that has been validated most frequently, and that is best supported by empirical evidence (Fayolle and Liñán, 2014; Zapkau et al., 2015; Torres Velásquez et al., 2016) . Although TPB has been positioned as a tool for understanding the process by which new organizations emerge (Liñán and Fayolle, 2015; Echeverri et al., 2018) , it has principally been validated in the context of developed countries, and still requires further conceptual and methodological work to explore its applicability in other demographic, social and cultural contexts (Liñán and Fayolle, 2015) . For example, in the Latin American context Hernández-López et al. (2018) conclude that there is a significant association between the perceived convenience of entrepreneurship and its perceived feasibility.
The study of TPB has focused on the different constructs and relations involved in the approach, which in some cases have been examined in isolation. This has allowed variations between these constructs and relations to be tested. The fragmentation of the theory has led to an increase in the number of publications on the subject. However, it has also led to new questions regarding the theory, creating a need for integrative studies to confirm the entire theory rather than mere parts of it . Of particular importance among these studies are those of Souitaris et al., (2007) and Saadin and Daskin (2015) , which confirmed the relationship between the various constructs and entrepreneurial intention, suggesting that attitudes, subjective norms and behavioral control are significant predictors of the intention to start a business.
TPB explains comportment by assessing individual behavior (attitudes), social pressure on behavior (subjective norms) and the perception of how easy it is for individuals to adopt that behavior (behavioral control). In addition, a predictor may be identified for each of these factors. Several considerations concerning behavior are described by these predictors, the first of which is beliefs about the consequences of behavior (behavioral beliefs), the second involves beliefs concerning the expectations of others (normative beliefs) and third beliefs about elements that facilitate or hinder behavior (control beliefs) (Maes et al., 2014) . Fig. 1 is a schematized presentation of the TPB model. Undergraduate students were chosen as the subjects of this research, as they are considered to be representative of the population as a whole, enabling the development of a reliable statistical model of the behavior under examination (Harrison and List, 2004) . Furthermore, students comprise a population group that is considered to represent a pool of potential future entrepreneurs (Sánchez, 2013) . Furthermore, compared to other population groups the creative and innovative capacity of engineering students is reflected in a greater likelihood that they will perceive and respond to new entrepreneurial opportunities (Naktiyok et al., 2010) . This is necessary if the personal, institutional and social factors which exert an influence on the decision by undergraduate students to start a business is to be properly understood Cadavid et al., 2016) .
This article, then, employs the ETB model in order to identify the factors that influence the entrepreneurial intentions of undergraduate students, and to contribute to building an understanding of the process of entrepreneurial intentions in engineering students in a developing country context, specifically in the city of Medellín.
The following sections first provide a description of the methodological design of the data collection. Subsequently, the convergent validity, discriminant validity and the reliability of the instrument are examined, in order to carry out an estimation of the structural model using the proposed hypothesis, and with particular reference to TPB. Finally, the theoretical and practical implications of the findings of this research are discussed.
Methodology
Descriptive field and cross-sectional research was carried out according to a quantitative methodological design. A self-administered questionnaire was employed to collect data. The questionnaire was developed by carrying out a search of studies published in indexed international journals and written by the most recognized authors on the subject, from which a database containing 168 questions was constructed. Of these, 106 questions were validated using Cronbach's alpha and confidence coefficient or factor analysis. The most widely-used scale (present in 146 of the original questions) was the Likert scale. In total, questions directly associated with nine constructs related to TPB approaches were taken into account, which were then coded for the subsequent development of the questionnaire. In choosing the questions, validations presented in previous studies were taken into account, in order to ensure that construct-variable relationships were established correctly. Likert scale type questions were favored to facilitate the analysis of results, as it is the commonest scale used, and makes a greater diversity of information available for validating the models (Álvarez Rodríguez et al., 1997) .
The resulting questionnaire was self-administered in an attempt to keep costs down, and ensure convenience and speed and (Suárez Vázquez et al., 2009) . Students from the Medellín campus of the Universidad Nacional de Colombia (with 17 engineering programs) and of the Instituto Tecnológico Metropolitano (with nine programs) were selected, as together they account for the largest number of engineering students in the city. In the semester during which the survey was conducted (02-2015), the two institutions had, respectively, 2,148 and 1,845 active students, who had been studying for more than four semesters.
The sample consisted of 327 students from the Universidad Nacional de Colombia and 319 from the Instituto Tecnológico Metropolitano. The sample size was calculated using simple random sampling with 50 % heterogeneity, a 5 % of margin of error and a confidence level of 95 %. However, 11 of the total of 647 samples were removed because their information was incomplete, resulting in a total of 636 validated questionnaires that were available for analysis. A pilot test was conducted prior to the data collection in order to assess the clarity of the questionnaire and ensure its structure could be understood. Subsequently, the final version of the instrument was adjusted and applied to the target population, after which the data were tabulated and statistical analyses carried out.
Initial analysis of the results involved an assessment of the convergent validity of the measurement scales used in a confirmatory factor analysis, examining for factor loadings of observable variables that were greater than 0.5 (Bagozzi and Yi, 1988) , with an average exceeding 0.7 (Hair et al., 1999) . Subsequently the Bartlett's sphericity test and the KMO test for sampling adequacy were applied. Next, discriminant validity, a standard criterion for evaluating measure scales of latent constructs in the social sciences, was assessed (Martínez-García and Martínez-Caro, 2009 ). The test was implemented by checking that the interval confidence in estimating the correlation between each pair of factors did not contain the value of 1 (Anderson and Gerbing, 1988) . In addition, the internal consistency reliability of the instrument was estimated using Cronbach's alpha, a trusted tool in which it is assumed that the items on the Likert scale measure the same construct, and are highly correlated (Welch and Comer, 1988) .
After validation, the associations between the TPB constructs were evaluated using Somers' D statistical. This corresponds to a measure of association between two ordinal variables that take a value between -1 and +1, where extreme values mean perfect concordance or discordance and values close to 0 indicate no association (Kaplan, 2008; Valencia-Arias et al., 2019) . This statistical treatment makes it possible to verify the explanatory power of TPB in assessing entrepreneurial intentions among undergraduate students of engineering in the city of Medellin.
Analysis of results
Initially, questions formulated to measure a single dimension were restructured into a unique fictitious variable. The process adopted was as follows: scores for each variable were added algebraically using numerical expressions, thereby generating a single variable construct as a result of the sum of scores for all the other expressions that were part of the construct. Subsequently a confirmatory factor analysis was conducted of the items making up the scale, in order to obtain small dimensions and work with them, so that each factor obtained took the variable form.
Convergent validity
The validity of the measurement scales was verified using a confirmatory factor analysis, because with this method it is possible to identify the validity of the underlying structures (factors), dimensions and latent concepts, and as a result the amount of data is reduced. The approach also allows an empirical exploration of the factors to be carried out, bearing in mind that the objective is to select those items that are most correlated with the set of items used to measure the construct (Mora, 2005) .
However, during the development of the validation process it was not necessary to eliminate any indicators, as standardized factor loading generated results greater than 0.6, which is considered to be evidence that the model is reliable (Bagozzi and Yi, 1988) . Average loads were in fact higher than 0.7 for all constructs (Hair et al., 1999) as shown in Table 1 .
To improve correlation between variables, the Bartlett sphericity test and the KMO were used to measure the adequacy of the sample and the level of conditioning of the model was determined so that a factor analysis could be carried out. Since for the proposed model in this research Bartlett values are lower than 0.05, it may be said that there are significant correlations between the variables. Furthermore, the KMO value is greater than 0.5, and is therefore acceptable (Lévy-Mangin and Varela, 2006) . Table 2 shows that the coefficients generated using SPSS software for each of constructs meet the above criteria, indicating that it is feasible to use the data reduction technique.
Discriminant validity
Discriminant validity is a commonly used criterion for evaluating measurement scales of latent constructs in the social sciences. At this stage it is stated that for measures to be considered valid, those belonging to the same construct should be highly correlated and that correlation should be higher than the measures proposed for a different construct (Martínez-García and Martínez-Caro, 2009). In this research, discriminant validity analysis was carried out by checking that the interval confidence in the estimation of the correlation between each pair of factors did not contain a value of 1 (Anderson and Gerbing, 1988) . Table 3 shows that all cases met that criterion and it is thus found that the instrument used is indeed effective in carrying out the intended measurement.
Furthermore, the internal consistency reliability of the instrument was estimated using Cronbach's alpha. George and Mallery (2011) suggest the following guidelines to evaluate the Cronbach's alpha coefficients: alpha coefficient > 0.9 is excellent, alpha coefficient > 0.8 is good, alpha coefficient > 0.7 is acceptable, alpha coefficient > 0.6 is questionable, alpha coefficient > 0.5 is poor and alpha coefficient < 0.5 is unacceptable. Table 4 shows the measuring instrument and corroborates an adequate internal consistency reliability for the measurement scale, as all Cronbachs' alpha are between the recommended value ranges. The convergent validity and discriminant validity within the instrument were confirmed and, along with acceptable reliability, illustrate the initial existence of a sustainable factor model for the analysis. This model was based on research into factors affecting the intention of undergraduate engineering students in Medellin to create a business.
Contrast hypothesis
The proposed structural model was estimated by collecting the suggested hypotheses and their degree of association which were measured using Somer's D. This corresponds to a measure of association between two ordinal variables that takes a value between -1 and +1, where values close to 1 in absolute value indicate a strong relationship between the two variables, and values close to zero indicate little or no relationship between the two variables (Abascal and Grande, 2005) .
The statistical analysis was processed using SPSS software and placed in a table of crossed factors, in order to observe the degree of association between the variables that were part of the hypotheses and to check the degree of association for hypothetical relationships, and at the same time confirming that there was not a high level of association between other constructs. Table 5 shows the Somers' D association values obtained for the proposed constructs in TPB.
Finally, Fig. 2 shows the compiled results of the proposed association hypothesis for TPB as applied to the evaluation of entrepreneurial intention in undergraduate engineering students in the city of Medellin (arrows indicate the validated hypotheses in the research).
Discussion
The analysis of the results confirms that it is important for engineering students to feel that they have access to the resources and opportunities they require to create a business, as it is observed that the strongest influence, with a Somers' D of 0.591, occurs between the current behavioral control and entrepreneurial intention. Ozkan and Kanat (2011) and Moriano et al. (2011) found that individuals usually prefer to adopt behaviors that help them feel they have more control over their situations. That is to say, they will prefer those behaviors that make them feel they have a degree of knowledge of the preceding series of events.
Despite the importance of controlling current behavior, research shows that its influence over perceived behavioral control is weak (Somers' D = 0.168). This does not negatively impact entrepreneurial intention, where the relationship is very direct, which contrasts with the situation for perceived behavioral control, where it acts as a mediating variable. However, control of current behavior has a high degree of influence on entrepreneurial behavior (Somers' D = 0.431). This may be because it involves the administration of resources for the use of recognized opportunities (van Dam et al., 2010) . This is because entre- . 2 Relationship results of proposed model. Source: Prepared by the author preneurial behavior involves a post-process opportunity identification stage, and is related to the business education of each individual. This component is common to the population surveyed.
On the other hand, entrepreneurial behavior displays a strong relationship with entrepreneurial intention (Somers' D = 0.480). This may be because respondents are being trained as future professionals, which, according Schreier and Prügl (2011), is reflected in an increased likelihood of support for business creation, reflected in goals and visions more ambitious than those entertained by individuals who have not received training or support. Conversely, the role played by the economic and business environment as one of the influential entrepreneurial intention factors is also highlighted, as these social, economic and cultural variations generate differences in the entrepreneurial behavior of individuals (Bosma et al., 2008) .
Regarding the influence of personal attitudes on entrepreneurial intention which had a Somers' D of 0.559, it may be affirmed that individuals display a high level of belief that their performance will lead to successful business creation, a finding that is consistent with those of Marques et al. (2012) , who affirm that there is a positive relationship between attitude and intention, with a high level of significance. Among the factors that may explain this attitude are the personal satisfaction that leads to an entrepreneurial lifestyle, as such a lifestyle is associated with feelings of self-improvement, the achievement of expectations and personal success (Marcketti et al., 2006) . These results are positive in that a favorable personal attitude helps individuals focus clearly on the purpose of creating a business, because they find the goal attractive (Bird, 1988; Krueger and Carsrud, 1993) .
In addition, it is observed that behavioral beliefs have a strong influence on personal attitudes, as indicated by a Somers' D of 0.460. In the context of entrepreneurship, behavioral beliefs may be defined as expectations about advantages and disadvantages that accrue when an individual starts a business (Marcati et al., 2008) . Among the principal advantages that permit existing strong relations between behavioral beliefs and entrepreneurial attitudes to be expressed are financial independence, greater financial reward, risk taking and the desire to achieve personal and professional goals (Henderson, 2002; Quiroga-Juárez and Villalobos-Escobedo, 2015) .
Another strong relationship found in the model corresponds to the influence of perceived behavioral control on entrepreneurial intention (Somers' D = 0.488). This finding is corroborated in other studies (Marques, 2012; Karimi et al., 2013; Yurtkoru et al., 2014) . Perceived behavioral control may be interpreted as the possibility that students perceive that that they are able to perform a certain action (Sondari, 2014) , in this case, creating a company. The significant relationship between these two constructs shows that the engineering students surveyed consider that decisions relating to entrepreneurship are their own, and that personal factors such as their life lessons and experiences predispose individuals to entrepreneurial intention, as argued by Moriano et al. (2011) in their research on the psychosocial profile of the entrepreneur.
On the other hand, it has been observed that in this study the influence of subjective norms on entrepreneurial intention is weak (Somers' D = 0.365). In the context of Latin American students, three groups of people have been identified as the most influential in motivating young people to create a company: outsiders, wider family members, and parents (Bolaños, 2006) .
The results of the current research, however, suggest that undergraduate engineering students do not prioritize the points of view of significant figures in their lives when they consider creating companies. In this regard, several studies have been carried out over the last 20 years with the intention of verifying the explanatory capacity and the variants of TPB. As a result it has been possible to validate the relationship between attitude and perceived control regarding entrepreneurial intentions. However, the findings on subjective norms have been contradictory (Engle et al., 2010) . This is also true of this current research, in which it is observed that the points of view of respondents' significant friends, outsiders, wider family members and parents have an insignificant effect on the students' intentions to start a business. These findings are consistent with those of Marques et al. (2012) , who found that subjective norms make little contribution to entrepreneurial intention.
In addition, the influence of normative beliefs on subjective norms is weak (Somers' D = 0.204). This finding is consistent with the proposed results concerning the influence of subjective norms on entrepreneurial intention, as normative beliefs are related to the people who do or do not approve of certain behaviors, though in the case of the engineering students surveyed no strong influence of close associates on the decision to create a business was reported.
Additionally, the influence of control beliefs on perceived behavior is low (Somers' D = 0.232), showing that perceptions of internal factors (such as the skills of the individual) and external aspects (such as opportunities and constraints inherent to the context) are not factors that directly facilitate or inhibit the development of entrepreneurial intention. On this subject, several authors suggest measures to improve levels of control over the beliefs of individuals. These include academic training focused on business creation, and specific knowledge of the field in which the entrepreneurial idea is developed (Moriano et al., 2011; Villafuerte-Godínez et al., 2015) . Another measure is to provide improved access to funding mechanisms to assist in the creation of companies, so that entrepreneurs are not forced to rely only on their own resources to establish new enterprises (Van Praag and Versloot, 2007) . Furthermore, Bolaños (2006) suggests that one of the key factors in the provision of support to entrepreneurship involves the generation of a real motivation for identifying opportunities to create a business.
Conclusions
It has been observed that TPB is a useful and coherent model for the study of the entrepreneurial intentions of undergraduate students, its explanatory power being tested for engineering students from the city of Medellin. In this case, it was possible to corroborate the influence of attitudes, perceived behavioral control, current behavioral control and entrepreneurial behavior on the intention of future engineers to create a business.
It seems reasonable to suggest that the strategies implemented by programs and university entrepreneurship centers should focus on strengthening the personal attitudes of individuals toward business creation. In addition, students should be trained in strategies of accessing resources to enable entrepreneurship. In this way, undergraduate students could be encouraged to perceive that sufficient opportunities exist to move from an entrepreneurial intention to concrete actions designed to create a company. The findings are similar in relation to perceived behavior control.
Our findings include the proposal that current behavioral control is the most influential factor on the entrepreneurial intention of engineering students. For this reason it is important that university initiatives to provide entrepreneurial education and encouragement for entrepreneurship are accompanied by capacity building programs aimed at identifying business opportunities, and economic mechanisms that help entrepreneurs feel that they do not have to rely only on their personal capacity (attitude) but also that financial support may be available to help them create a business.
Future research could usefully highlight the issue of subjective norms, since the current research was not able to confirm the influence of social groups (family and friends) on entrepreneurial intentions. It is therefore, important to explore the social referents or "role models" that undergraduate students take into account when making the decision to create a business.
On the other hand, in terms of methodology, it is suggested that longitudinal methodologies will be important in characterizing the transition between intention and action when it comes to creating a business. This would allow the events and factors that make this step possible to be identified. Furthermore, incorporating qualitative methodological strategies (interviews and focus groups) would make it possible to delve into questions such as the role of subjective norms, in order to propose new mediating variables that might explain entrepreneurial intention in developing countries.
It is recommended that future comparative research should be carried out, comparing students drawn from different semesters and academic programs in a single university, in order to identify the effects of a specific training curriculum and the influence of the time spent by students on decisions to create a business. Moreover, it would be worth investigating other predictors that the academic literature has suggested are significant to the creation of a business, including perceived self-efficacy and risk tolerance.
